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If we are given a function / defined on the interval [0, L], then there are two natural
ways to write a Fourier Series for -

« Extend f t0 an odd function on L, L]

o=,

Then write the Fourier series for fo. The series will consist of sine terms only. It
is called the Fourier sine series for /.

fa), 0<2<L
—z), ~L<z<0

o Extend f so that it is an even function on [~L, L]

_ flz), 0<z<L
R A
Then write the Fourier series for fe. The series will consist of cosine terms only.
It is called the Fourier cosine series for f.

Consider the function
f@)=z+1 for 0O<z<m
() Find the Fourier cosine series for f on [~,7]

(b) Sketch the function to which this series will converge on [, 7] based an the
convergence theorem discussed in class.

(¢) Find the Fourier Sine Series for f on [~,7]

(d) Sketch the function to which this series will converge on
convergence theorem discussed in class.

7] based on the

(¢) Verify that each series converges to the predicted value at z = 0
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(a)

Find all the separated solutions of the heat equation

w=Ku, for t>0, 0O<z<m

satisfying the boundary conditions

wsl0,8) = uz(mt) =0 for >0

Use these separated solutions to write a series solution for the initial value prot
posed by the above pde and the above boundary conditions, with the in
condition given by

u(r,0)=z for O<z<m
Find the steady state solution for the initial value problem, taking into ace
the initial condition. (See the solution set for Exam 1)

Show that the series solution of the initial value problem approaches the ste
state solution of the initial value problem as £ — oc

Give a brief physical interpretation of this limiting hehavir as £ — oc.
Using polar coordinates, find all the separated solutions of Laplace’s equa

satisfying the following boundary conditions in the “wedge domain” 0 < 7 -
0<f<m/2

u(r0)=0, 0<r<l
u(r,m/2)=0, 0<r<l

Use these separated solutions to find a series solution of Laplace’s equation in

given wedge domain subject to the boundary conditions

u(r,0)=0, 0<r<1
u(r,m/2) =0, 0<r<l
u(1,6)=1, 0<6<m/2

Using polar coordinates, find all the separated solutions of Laplace’s equa
satisfying the following boundary conditions in the “wedge domain” 0 < 7 -

0<f<m

Use these separated solutions to find a series solution of Laplace’s equation in
given wedge domain subject to the boundary conditions

ug(r,0) 0<r<1
up(r.m) =0, 0<r<1
u(1,6)=0(r —6), 0<f<T
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(a) Waite down the Fourier (sine) series solution u(z,t) of the wave equation

0

e — P,

an the interval 0 < z < L satisfying the houndary conditions

w0, ) =u(L)=0 for t>0

and the initial conditions

uw(z,0) = f(z) and w(z,0)=0 for 0O<zr<L
(We did this in class. The coefficients of the series will be expressed in terms of
£
(b) Use the identity

sina cosh = o[sin(a +b) + sin(a — b)]

2

to show that the above series solution u(z,f) can be transformed into into the
form

w(z,t) = F(z — ct) + F(z + ct)

where F(z) is the odd periodic extension of f(z) (i.c., f extended to 2 odd function
on [~L, L] and then extended to a periodic function with period 2L on the whole
real line).

(¢) This last result is no surprise. Why not?




